Abstract: This work describes and interprets the presence of heavy minerals in the western 9
data (xlsx Excel format) is firstly converted into an RData file using the CoDaPack software [25] . After 134 this transformation it is possible to apply the instructions for zeros replacement of the mineral count 135 data matrix (Rcode S2). After running the R program, we obtain a new data matrix without zeros 136 (Table S3 ). This new matrix was submitted to the clr transformation, according to the following 
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where ( ) it is the centered log-ratio transformation, ( ) represents the geometric mean and
144
represents the individual relative frequency of each heavy mineral different from zero. The clr 145 transformation can be done using the free software CoDaPack, that easily import the original data 146 from an excel spreadsheet [25, 26] . Alternatively, this transformation can also be done using an excel 147 spreadsheet with the application of equations 2 and 3. The data matrix with the clr transformation 148 can be seen on Table S4 . This matrix is later used for the principal component analysis.
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Results
151
Sediment texture (mean and sorting)
152
The mean grain size of the sampled sediments (correspondent to the 78 samples) lies between 153 2.08φ (fine sand; Aveiro canyon) and 3.96φ (very fine sand; Nazaré canyon) while the sorting lies 154 between 1.58φ (poorly sorted; Nazaré canyon) and 2.01φ (very poorly sorted; Porto canyon). A more
155
detailed analysis of the textural data reveals that the medium and fine sand are the dominant classes
156
of the Porto and Aveiro canyon head areas and, in a different way, the Nazaré canyon head area 
163
Under the petrographic microscope it was possible to identify the presence of 18 species that can Table 2 . These results (in count values) are displayed in Table S6 as a data matrix with 78 rows
170
(samples) and 18 columns (minerals). (Table 3 and Figures 2 and 3) . 
236
Using the CoDaPack we can make the clr transformation and the PCA analysis simultaneously.
237
First, on the "File" menu we import the excel file with the data matrix of Table S3 and the CoDPack 238 spreadsheet display the data according to the initial format of the excel spreadsheet (data matrix with 239 no zeros). Then we choose on "Graphs" menu the "CLR biplot" option and select on the "Available
240
Data" menu all the variables available as "Selected data". To identify the sample groups, we must 241 choose the option "ID" on "Groups" window. Following this operation, we obtain the "Biplot3d" 
265
To avoid the effect of the Mi flakes that tend to be concentrated in the coarser part of the sediment 266 grain size distribution curve due to their hydraulic equivalence [10] we proceed with a simplification 267 of data matrix of Table S3 . This simplification corresponds to the elimination of the Mi frequency 268 choosing the operation of "Subcomposition/Closure" from "Data" menu of the CodaPack software.
269
During this operation we select all the minerals of Table S3 (except Mi) and choose the option 
281
The principal components are also extracted during this operation and the results can be 
285
344
So, from these results and considering that Porto samples are the most proximal ones from Minho,
345
Lima and Douro river mouths, we can deduce that these outcrops are the main primary source of Ap.
346
If we suppress the Mi frequency (data matrix of 
358
These particles where characterized using the ratio between the short length (S) and the intermediate 
Conceptual model for heavy mineral data interpretation
416
Although geological sources control much of the mineral variability, there are other important 417 processes that must be considered. Among these processes we must essentially consider the physical 418 grain sorting and, in some specific situations, the mechanical grain abrasion. As such, our cycle") it is not identified (No_Id).
443
The manipulation of the quantitative data (relative mineral frequency) through the PCA
444
analysis allowed the evaluation of the real importance of the source influence versus grain sorting. 
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Supplementary Materials: Table S1 : main heavy mineral suite, R_code S2: code in R for the zero transformation, 506 Table S3 : data matrix without zeros, Table S4 : data matrix with clr transformation, Table S5 : sediment texture, 
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